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SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains.. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasif ied shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the. shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock L2, on which is overlaid 
a stratum of limestone L4 and possibly a layer of soil 16. A number of 
exhaust channels 18_ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 10 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 21 and shut-off and 
control valves, respectively, 22, , 23_. A larger manifold 2_5 for a number 
of manifolds 2A_ unites these in turn with a condenser 2j[ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2£ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2JL 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 36^ into which is 
installed a valve 3J3, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4^, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply , 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4£, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back . to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 5£ from the outlet channel £0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3£ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20_. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 40 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5£, 3£ and the section 42-44 
in the shale rock, partly a circuit including passages 18^34^ and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling , condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced. 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated , the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous, 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget r Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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&VKXSKA SKIKKKiaH JKAKTIKIH H.ACiKT/ f>KKIil!0. t\) 

Slit t vid lor^aisiiin^ av oljel'oran<l«- sLitlVrluM-g in situ miller liKlforande 
av varinc ";choiii i skil1crltt;r£<*t upptayna kanalcr. 

l'|iptiiiiinr«:: I .juii^flrijin. 



I'ppl inuin^en I i:a n I'c'u* sit; (ill ell satt all 
framslalla skillerolja, haseral pa uppvarmnin^ 
av skifferlHir^el utan lure^'icnde ulbrylninj; 
av skiffer, varvid ilc kcihiiii uppvarmnin^iu 
Iramkallade til jeftirande ^aserna avlaijsuas ur 
her^et i;cii«mi i delsanunn anhra^la kaualer. 
It ^asema frauskiljas ditrpa. s;ulana ilrlar av 
desamma, vitka ut-uta skif fernljao. under ;iv- 
kyiiiiu^ ^enom koiidensal ion. 

Vid uppvariiiniu^eu av ell skifferberi; sker 
vid av^asuin^cn av ilari hefiulli:;a ^ashildnu- 
dc suhslauser en Imrl transport av en viss ma- 
terialman:^!, sum alllsa i ^asfurin ;iv^;ir ur 
her^et pa likuande s:ill mhii I. ex. \i<l avi;as. 
uiug av steukol eller \ed, oeh i in 1 1 dessa 
fjjiM kvarslar en hut eller inindre pon'is is! on 
/mx;iv tit- 1 urspruu^lii;a materiald. Del kvar- 
blivande malerialel. daivsl del heslar av koks 
eller Irakol, liar i;eiium bin purosa slruktur 
ultiiii(ir<lciil li|L;l slora fur xaseii at Uoiii ! ylor. 
Del liar nu visal sit;, all awn skifferkoksen, 
il. v. s. i del la full del av^asadc skifferher- 
tjet, liar en punis slruktur ined niyekel slora 
ylar.Jfdkomliga for leaser. Samlidi^t har skif- 
ferkoksen i uiulsnts till den vanli-a kokseu 
eller Irakolel en uiyeket stor ask hall, d. v. s. 
rest av iekc brauubara heslandsdclax oeh spe- 
eiclll for svenska foi hallandeu upp^ar till om- 
krtug 7 II % av den ursprun^li^a skiffervik- 
len. Skifferkoksen iunehaller I>1. a. I. ex. oli- 
ka jiirnforenin^ar nch en hel del andra he- 
slaudsdelar, som i konlakl nied olikn i;asrr 
:irn iijmade alt i e^enskap av kulalysator pa- 
verka rcaklioiier i gnserna. 

Vid direkt av^asnin^ av skilferber^el upp- 
slitr under foiijjaende fram^lall niiii* av skil- 
lerolja niyekel slora volyiiier av uppvarml orb 
av^asal skifferberg beslaetule liuvudsakii^en 
av skii ferkuks, sum Ji^^er kvar uruhhal i si* 
na uriku la^cr, men »<Kn ^enoiii a\i»asnin^eii 
blivit uinhildal till en enda pnrtis lnassa fraui- 
kliipjdij; lor gascr i alia riklnin^ar. Dares! sn- 
lunda fiir vurjc m J »»lja al^ar onikrin^ 15 in J 
ber^jiiassa, hildas t. ex. under elt ars tid 
vid frauistallnin^ av 2000U iu* skifferulja ell 
pur 6 it skifferbcre; oiu :I00UU0 m*. Under sjaUu 



foi ^asniii^sproreduren av sk if ferolj an aiKird- 
nas iiiuiii skifferherget en lAn^sauit liainot- 
skridaude varnicf rtint, diir sftval or^an tor 
iipp\;iriiiiiiii^en (elekliiska viirinecieiucnl) 
Mini avlu[ipskaiialer for ^aseruas avledning 
Miert'ssivl sallas i verksamhel. 

I <ppl iniiin^eu avser atl auviinda den pa 
sail ulhililade slum purnsa skifferkok smassan 
saMnii kalalysalor lor inledandel av vissa 
oiiskadi' keiniska reakliuner inuni densanmia, 
alll uiiil a\sikl alt framstalla olika sulistaii- 
ser iiihIit inedverkan av kalalysalnrii ifrA^a. 
Ilai vid 1 1 1 1 1 \ 1 1 j : i s de u;iiHiida -iiskaiialerna. se- 
dan de slulat alt I juii.st *;t»ra sum axlupp fur 
skilliTiil je.uaserna, ;i\en fur lillhirsel .i\ j;as*:r 
(ill >K il Irrher^el. Sauilidi^l kuiina aiulra dy- 
lika Kaiialtr auvaudas lor a\lopp av synles- 
prtMliikli-r frainstallila inom sk il fri lu-ri;el un- 
der iiiiMlvrrkan av den av skif ft-rkok sen liil* 
dade kalalysalurn. I'ln del kaliaier hildar Sii- 
leilrs lillopp till skifferkoksen. oeh aiulra ka- 
uakr avlopp Iran densanmia. varvid ^aser. 
sum under Iryek nedforas i InT^et [iu elt stal- 
If. kunna avloias ur detsamma \)d elt annat 
slalle. tiaser kuimiia haruiuler i kontakt med 
kalal v saiorns ylur oeh paverkas av desam- 
uia pa sadanl salt, sum hel in -as av lorhauden 
varamlo keiniska oeh fysikaliska toihfillan- 
i(eii. 

t'ppfiiiniu^eii skall nedan iiariuare heskri- 
vas under haiivisniu^ (ill a hilu-ade riliiiiif* 
soni exempel visade ul forin^sform lor saltets 
^euomforande, varvid iiveu ylterli^are uppfiii* 
uiii^eii kaimeleeknaiide e-enskaprr sk**!a nil- 
Kivas. 

\ r \£. I visar nicr eller iiiiiulrr s< hematiskt 
t'll skifferher^, iurallal lor framst alining av 
skillerolja. sell i verlikalsekl ion. 

I"i^. 2 visar elt diagram an-i\aiuk- tempe- 
ralurforilelniii^en inom skiffei her^et. 

A rihiiii^eii lielccknur 10 elt antaJ varine- 
elemenl. sunt aro anhra^ta pn janiua mellan- 
ruiii i skifferlier^et 12, pa vMket ar overla^- 
ral ett lager av kalksten 14 sauit evenluellt 
ett jordla^er 10. Ett antal avyi»skanaler 1H stu 
i forbiudel.se meil genmn knlk orh skiffe-* ncrt- 



<MtTi.de {.wl,,,,,, 20. Varn.eelemci.lcn 10 och 
»v«,, R » nn |.-rn.. 18 fin, s ; „„lhli Rl :lm ,r 4 |„.,,lc i 
-:-<lcr ,-ftcr rarmirira i vinkol mod rflninus- 
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plsiiicl. C.:m:ivlo|i|icn 2il fillhOrnmlo on dv'lik 
n«l ;«n> over forbindcllerur 21 ocb avsfiin*- 
nuiKs. res,,. r^Iorin^cntiicr 22. 23 mslut- 
na (ill en sitii.lin K sk;iital 24. Kn slorro s iim - 
:ing*k»n»l 25 for oil rierl.il « ifl J ! r 

.0 och ctl tyallorn 27. v:.ri skifleroljo-asorna 
: »a kant »«H nedkylas och i niojliilo 
:H|Tria. ran kouclcriscrhar;, oljebeMandsde" 
«r. KnncJeusi.ru 20. vilkon awn kau ultras 

v resp omfalta apparaLur for annan ke.ni.sk 
.ohandlm« ;l v skifforoljc f .ascr t. ex. avskilj- 
:.n K av svavc c lor andra biprndukler i doss/, 
;r ^ennn, c.i i lednintf 28 anslulen (ill on up,,: 
:.mhn«sl,obdllare .1(1 for nljan. I dennn be- 
lallarc iiiynnnr aven en ledum* 32 fran tvatl- 
nrncl 27. ImAu en Rrenlcdnin R .14 kuuna en 
•ol :,v ilc icke knndtmsorade ^ascrna avfnras 
cnoin cn leaning 30. i vilken ar insalt en ven- 
t 3S. i»r aft aiivfinclns som bransle eller fr,r 
ndra arulainai. En annan del av gnsernu fle- 
.umtromma en komprcssoranordnin" 40 

en sektion av skifferhergrt hetfransad vin- 
■•IraU iiini ritninKsHaii* :«v plan fjenom lin- 
na 42. 44 anta-jos pyrolysen, d. v. s. en un- 

r vannctillforscl fursi^Aendc nvbildnin» a V ! 
:irfcr«ascr vara nvslulad. \ armclillfurseln I 

oIonuMitcn 10 Imr liar alllsa avhrutils I 
allot ulvinncs fur r^onblkket cn seklion av ! 

ifferbertfot. be«ransad av linjcrnn 44 - -40 j 
iruic-vA K cii forulsaltes allien vandra i rikl- i 
uiKcn av p.larna 48. Linjen T>0 i fi«. 2 rcpre- i 
nleiar temperaturfordc/ningen i do bada i 
khiinernH Vid linjon 44 kan temporal uren I 
-va tippnatt ctl vardo.inellan 35U— 4IHI # (' 
n-lraileivis inukrin rt 38II* C. Tempcraluren , 
. er M cnoni processes enlist uppfinniiureu i 
:imn« mot linjen 42. j 

Mi-dan knnalorna 20 i xrkliimeii 44 10 | 
"istjtora *<>m avlopp for do i dinna seklion ! 
itmn.i sUiffcr-.sorna. har minst en rad dy- ! 

i k ;'nalcr. sum ar bela^on vid scktioneus ! 
44 baklcanl. sell i v-irmevasens riktmng ' 
pilarna 4M. .,rh sum j riliiin-ou -ivilM ; 
.oi kmnson 52. ansltitils till komprrssorus ! 

try Ksidu via on sumliiiKakaiial 54 f »-,s- 
doina -.2 hrin-as ^lutida dc fran lciliiiii«- 

14 lit.uunando -ascrna att I'llorstninima (ill 

redan av^as.Mic skifrorlier-ot inoni nmra. 

itu'llan linjoma 42 ool v 44. la, dol av dossa 
rslrutnmande -asor kunna avledas ^. m ,m 
:i\lopp ,,<i ,,rh cil sainlii|M N | i;iII;i | r |S rr - (l 
uanalon 00 inoni delta mnrade. lor all rf- 

lain|ill« bclinndlin« ^euon, kondonsal ion 
ivatliiuiK ellor andra prooossor iiylli--o- 

resp. 4lcrlodas nil lodnin^m 31. Kvc-nlnrill 

na kan:,lorn:i 00 vara l...pk,,ppl; H | t . 
^in-slclni,,^,, «J4. | U . slrjl . |V k|||| . 
under forlsall «lroiiiiiin» i n «M,i sk ill Vrlit-r- 
- pin..*;, l.iHrinw.,,. j pii:i, n:is km riklnm.. 
"»^« ' kuiitjiki ,„ rt | skHleihoru inoiii svC 
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Hon,.,,, ;Vsl.„lk..,„,n.,.„|,.| : ,x li|lr,.lli I 
4H kuuna dosv;, s.drdrs |,ri„... ls .... 

^. rr . s, ( , ;i; , : , ,,,.,.:;„:.,' jazz.;;:: 

Nenom* run,.,,.-, ,|, „ , , J,.. - 
.....K, I.., MM „,,„ ; • _• 

• KRnmgo,, S on (,.„ s,...| v.-rl.:,,,. «..,„ ,| v , 

K.-.S.T k.,.,,,,,;, :,|, ,,,,-sl,.,:,. Vi( , si||;lM . > ; 

-ih.i«., • : ,vs „ ,, ,.,„. 

stalln.no ,,„,, :lv „ :lMli ,,. k J 
up,,ko„„„cr ,,,„„, :|V 
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|.\ i ••! v ^^.im'II. Iran vilken ilr I \ 1 1 u; • « " k.«l 
\ i j , ; i i ul \ uunil.s. I n:i i \ .1 1 » » .»\ - kiliii |ni ;r|s 

>(••(. I jM.lllS.I Itl.'ISS.I Mtlll k* >lll .lk I Mllisl .(UN l.lll 

ij.ir lau^sainl pa:;ai mum ui\< krl 

,,, v.iImiut. kmimiei nili^l uppl lunin^rn «.\. i 

v U • il 1 1- 1 ax xali;as n Ii lnll.nv knl\al«'ii i il*-n 

il>t »H il.l -IM'IJ .ill |i:i\rl'U.I |«\H.I\v,M I lit n 

riKlnini; .ill oil Ii;iI;iii> \lr:i\.n all : 1 1 « - 1 n| .ill. in 
tiit'^iliii ui spr ti n-l i iilxuitua p\ • I \ n^im-ii n 
s.iim m.uis.i I tiling*. Drill I « » i 1 1 : 1 1 1 ; i • t • K* hade n.-u- 
Mia<U kuuila liklla.s X id ill ll x illriin j;. nun rii- 
li^l li p[it i u ri tit rrs.illrs do itixekol \u*y$\ 
Iryek. iimlcr vilka sadau h\dn rinj; Inukar \iy- 
uuuiluras. i delta hill mod en « *t :utlli :: kmilakl- 
yla i kalalysaloru. mhii mojli^iir all inmu 
riuilit; lid uppna fit naruiandc till ell lialati- 
seral furliallandc Italian de nlika rcaktiouer- 
n ; , vid pvrolysen. Darvid hinder mora kul \itl 
del ^l'iiimii :Vl «r i ii 17 ir i ii ^cn lillloida viili-l. vnr- 
ij;eiiniu t kukseu k \ arhli vaude kul itiinskas 
(ill l^'niiiaii for en kvanlilaliv ukniui; ax dr 
nlje hildnnde i;aserna. 

Kulifct uppfinnin^on passerur de ^aser, ur 
vilka uljan ulvunuils fursl fcenuin 1»hi'»s 
hei^uiasMi. dar uljeavdri vniuj; redan ar full- 
h«u'dad. 1 1 :• rn niK-r iVirvarmos sa^tla ^asrr. se- 
ilaii <lf under jiaNsa^i'ii :;cnom knndensor orh 
I vallum nedkylU (ill I'll lai; loiupci al im , mum 
i praklikeu haller si - umkrin» U J oiler l:ij;rr. 
Del- ivtlau avi;asade skif forheria'l nth iliii 
NpiMxatuie sniti i della vai ma lici i; kxarlam- 
naA t* I'll* r pyiulysen, ulnytljas saliinda 1 1 I \ is 
liii" furxarinniiij* :iv den xid pyrul\,M'u mod- 
vorkande rirkulal initsnaseu. Kiucdau on sa- 
il, in ^as' vai luoinnehall ar relnlivl laj;U kali 
o 1 1 1 i I uppl innin-cn den kvniitilol j»as. si. in 
rirkuleraN ii'.'toenilc pa oinsl;indij;holci n:i xal- 
jas mi. all dess vtilym appear litl on a flora 
gunner <lon vid pyrulyscn nyhildadc i;:im'hs vu- 
Iviii. Hari^enoni underlallas ticl rcaktionslor- 
lopp, mum har uvaii anlylls pa sa sail, all oil 
ItaUinsforliallandc iiKiiti tic tilika rcaklitmor- 
na uke hchover naniielsevis uppnas pa Brunei 
av tiol slnra ovcrskull av lallarc kolvalcti m'li 
viilo. sum vitl pyrulyscn finnas lill-an-li^a. 
(iiM)init donna rikli^aiT -ascirk nlal ion inlra- 
tlor iiveii del ftii liallandel. all Mitlaiia kt.lvji- 
lon, stun lij;-a pA }«i:iu.soiur;idcl for lor-as- 
uin-on, lallarc kuniia avforas tir skiflVrliri - 
SCl mod lillhjalp av tlcn rikli-auc -aMirkula- 
iinnoii. Do Ivn-sUi kolvalciia, stun ul.in oirku- 
loraudo »as kvarbliva nrli forkuksas i hoi-ol. 
Undo, dai fur mcd lillhjalp av i-asrirkiilaliuii 
lull ollor doivis In tuits all motifulja don all- 
mauna ^asslruuiniii^uii. ludi-t uppfiuniu^ou 
skapas salotlcs ^ouoni iiifuraude av on oirku- 
lorantlo j;as ilium redan uppvaitnl skiflVr- 

i 



on . n\.i 1 1 1 « . ( 1 1 - 1 1 1 1 1 - 1 :itl , ili. ill t rn ilk. |nu- 
• Itil. I ■- -•■ i\ ilr -cu. ,m p\i«»lN^i-M . 1 l.-i I tnU Lido 
llvl.imii' I- <il \ . 1 1 * - 1 » . i Slul h-iii Km .lii taiikas. 
.11 'h ii sl-.r.i lni_,kt.»pp .»\ v.iiiii sl» il I oi k««k s. 

M.iin \tlkrii otrktil.it H .Iin^.i^iIi sli»iioui:ir p;i 
viii (ill pymlv Minn .mIi-I i sk Mlrrlioi^ol , pa 

UMil .i\ Mini rum in. i ihiiit ilMiiMi-i in'li d:il - 
ini il I. ii knippad k:il al\ vilm \» i kaii ilirokl i 
\isn m. in mod^or on hvilroriiii; ;»\ mod kuk^en- 
ii:u skiktailo kulvaloit, n«.iii kxai ^laltnal i deu- 
s.iiiiiii.i. \arii;oUiim t osl f»"n luvifii i lorui av 
k«.k > iti-dlii iu^as. 

I n! :i llt-l It'n- pyrulys^aNcrua onli^l i#\an kun- 
ii. i ;nich ;i "jaNcr. I. ex. ^cueraltn ^as kotiima i 
lr:i-;» htr asladkuiimiaiidel :i\ ulika oiiskade 
koiiiiNka rtaklioiier under iiieilverkan av den 
potos.i v.uiiia skiffern. 



Palorttansiprnk: 

I. Sail sid for^a-Miin^ .w nl joftnafide sk if- 
lorlior^ in silu under Ullloi.uuie av viirme t;f- 
iitiiii i skif ferl»er»el uppla-na kanaler. kan- 
nolooktial tlarav, all Noti.iu oil sk if ferp:irli j;o- 
iioiii pyrolys av^asats ooh hlisil puro.sl, ^asor 
in l« >i:js i tlolla parli, inedan del aiinu nr 
variul. m'lioiu andra i NkiflViiier^cl uppla^;- 
ua kaualor an variueliilfor>olkanalfriia oo!i 
all dovs;i ^aser iiru av saltan aii. alt do Itaiun- 
ilor ulsatlas fur keiuiska roak I inner ulan lor- 
liranuiu^ mrd skifferber^el ljanst;-;oraiulo mum 
katalvsalur. 

J. Sail enlij;l palenlan.s|ii akel I. kaunoloek- 
nal tlarav. alt i skif fei parliet alorinlViros 'AI- 
iniustiine on del av ilen under pxrulysen l»il- 
dado i;aseii, sedan den -oimm kondeiisaliun 
oiler I vat In in ^ under axkylnin- hemxals sina 
nijef iiru tide iMfstuudsdclar. 

Sail enliKt palenlaiisprAkrl !. kannelook- 
nal tlarav, alt den inforda ^asen ^enom on 
koinpiessoranordiun>; brinj^as all slrumma ^e- 
mint ell parti av redan av^asal varnit skiffer- 
lierj; lor all darifran inftiras i annat l»erj;i»ar- 
ti. ilar oljeiilvinniii^ pa^ar 

I. Sail enlist palenlanspl aken ! it. kali- 
uolooknat tlarav, all en del av don aleriiifui- 
da ^asoii atlases fran sk ifferliei ^ol innaii don 
nail den /.on, i vilken avf»asmn- av skiffcr pa- 
^ar. inedan en aiinan del far passera aveu den- 
ita /• hi. 

.1. Sail enlist na^id av tie linear nde pa- 
leulausprakeii. kaiineleeknal ''ainv, all ^a- 
serna infnras i skif ferher^e 1 . -om»ui kanaler, 
sum untler pyrolyseii I jans' -jortle sum 
avlopp. 



>i.- li,..Imi ly 13 K-.utii i- Kif r \ v - *%• «n *. H«m«r ^hixiS'.i 
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Tr-«nalatlon of the clfclm3 01' -iwadiah r'at'j.it J^ecif lea t ion 1^^,1^8 
Svenaka Skiff eroljeakt iebuluget , ireoro, .i*ed;n. 

a 

1. A prooeaa In the gaaii'loutiun of oil-oearing ahale rpoka la 
aitu while eupplying heat through charmele bored In the rook, 
oharaoterised In that whan a ahale portion haa been degaaifled by 
meana of pyrolyaie and haa beooma puroua gaaaa ara lntroduoad 
In aald portion, while it la etlll warm, through other ohannala 
bored in the ahale rook than the heat eupplying ohanoele, and that 
aald gaaea are of ouch kind that they in the meanwhile are aubjeo- 
ted to ohaoioel reaotlona without comduatlon, the ahale rook 
acting aa a oatalyet* 

2/ A prooaaa aa olalmed In alalia 1, oharacterlaed in that at 
leaat a part or the gaa formed during the pyrolyaia la reoyoled 
into the ahale portion after that Ita oil-bearing oonatltuenta haa 
been removed by condenaatlon or waahlng with cooling, 

3«l A prooaaa aa claimed In olalm l f oharacterlaed by that 
the introduced gaa by meana of a oompreeeor la oauaed to flow 
through a portion of already degaaifled warm ahale rook to be 
introduced In another rook portion wherein oil la being recovered* 

ll« A prooaaa aa olalmed In any of the claims 1 to J, characte- 
rised by that a part of the reoyoled gaa la dlaoharged from the 
ahale rock before it haa reached the aone, wherein the degaaifloe- 
tlor> 0/ ahala la taking place, while another part la paaaed alao 
through thla tone. 

5« A prooaaa aa olalmed In any of the preceding olaima, 
characterised by that the gaaea are introduced into the ahale rock 
througt) the channela aervlng aa gaa outleta during the pyrolyaia. 



